The Kaup -Kupershmidt equation is generalized to the system of equations in the same manner as the Korteweg -de Vries equation is generalized to the Hirota -Satsuma equation. The Lax and Hamiltonian formulation for this generalization is given. The modified version of the two component Kaup -Kupershmidt equation is presented and analysed.
u t = F (t, x, u, u x , u xx , ...) (1) admit so called Lax representation
and hence the inverse scattering method is applicable. We shall consider the case where the Lax operator is a differential operator
where u i , i = 0, 1, ...m − 2 are functions of x, t. Then the equation (2) give us the Gelfand -Dikii system where A = L n/m is a pseudodifferential series of the form L n/m = i=n −∞ v i ∂ i and L n/m ≥0 = n i=0 v i ∂ i . It is a huge class of equations. Therefore the problem to find all or some particular reduction of this hierarchy seems to be very important.
In this paper we would like to consider some specific reduction of the Gelfand -Dikii Lax operator in which Lax operator can be factorized as the product of two Lax operators. This idea follwos from the observation that the product of two Lax operators [3] of the Korteweg -de Vries equations
create the whole hierarchy of equations by the following Lax pair representation [10]
where n = 0, 1, 2, .... For n = 1 we have Hirota -Satsuma equation [4] ∂u
∂v
Let us notice that both these equations could be rewritten in the hamiltonian form as
where n = 1, 2 and
and Res denotes the coefficient standing in the ∂ −1 term.
Recently it was showed in [5] that the similar construction could be carried out for the Harry Dym equation which leads to the system of interacting equations. However the Lax operator for the Harry Dym equation does not belong to the Gelfand -Dikii system.
Both these equations could be considered either as the extensions of known equations or as the reduction of the Lax pair representations. Indeed Lax operator (4) could be considered as the admissible reduction of the fourth-order Gelfand -Dikii Lax operator
where
We would like now to repeat the similar construction for Boussinesq type Lax operators. We choose third order Lax operator of the form
where at the moment λ is a free parameter. This Lax operator generate the whole hierarchy of equations and the first nontrivial equation starts from the fifth flow
of the form
only when λ = 1 2 , 1, 0. For λ = 1 2 we have Kaup -Kupershmidt hierarchy [6, 7] while for λ = 1 or λ = 0 we obtain Sawada -Kotera hierarchy [8] . Both these equations are hamiltonian equations of the form
and c = 2 15 for λ = 1 2 or c = 1 15 for λ = 1 or λ = 0 Now we are preapeare to consider new Lax operator as the product of two different Lax operators of the Boussinesq type
The consitent hierarchy could be obtained only for λ = 1 2 and first two nontrivial Lax pairs ∂L ∂t n = 9 (L (n/6 ) ≥0 , L ,
give us
The last system of the equation is our two component generalized Kaup -Kupershmidt equation. This system of equation cannot be reduced by the linear transformation to the system of equations (7) of the Hirota -Satsuma hierarchy. In contrast to the usual Kaup -Kupershmidt hierarchy, which starts from the fifth flow, our hierarchy begin from third flow. Notice that our Lax operator as well the equations allows the reduction to the standard Kaup -Kupershmidt Lax operator or equations when u = 2v.
Both these systems are hamiltonians where 
By straigthforward calculations it is easy to show that the hamiltonian operator J satisfy the Jacobi identity.
Let us now consider the following Miura transformation
where a, b are functions of x and t. It is easy to show that this transforms the systems of equations
to the systems (19) or (20) respectivelly. Notice that the equations (24) describe system of two interacting fields of the modified Korteweg -de Vries type. This system of equations does not belong to the class of the interacting fields considered by Fourusov [9] . Fourusov has classified all integrable systems of two interacting modified KdV -type equations which could be reduced to the symmetrical form
..] denotes differential polynomial function of two variables. However our system of equations (24) cannot be reduced by the linear transformation to the symmetrical form.
Interestingly the system (24) collapses when u = 2v. Indeed the condition u = 2v is equivalent with the assumpion that
and therefore we have a t 3 = 0. The system of equation (25) reduces when u = 2v to the modified version of the Kaup -Kupershmidt equation
Our equations (24) and (25) are hamiltonians equations where
where n = 3, 5 and
It is easy to check that the operator D is the hamiltonian operator. Indeed it is enought to notice that under the Miura transformation (23) this operator transform to the J = F DF ⋆ where F is the Freche derivatiove of Miura transformation
Unfortunately we have been not able to find any Lax pair representation for the modified two component Kaup -Kupershmidt equation.
